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^(Dmm'jy ^•^T.^K '^''L^W^ffl^- R a tr^mi-'S, to. l 5 n mmT-e*) 



-eo^M^ y ff>'L^ia¥*^«$ R a TmMir^ tO. 0 9 n mJiJlTt:-^> 

[if*^4] nwfi^ic (1 10) ®:^fi^-e<7)^®t3Wt'& v'J 

$ ix Tt: io V ^ T . 

^(7)mmy y ft^'L^M¥*^a^ R a t:mM-t^ to. 0 7 n mJ':JLT-e^ 

^ C <!: ^^m^-r-^j^^^^go 

[1**:^ 5 3 m^-^ 1 7!7M 4 c7)v^-rtL;J-tCi3V^T. SulER a 0 . 0 2 n 

{mim^l lfAtt]Sl7!;M5<7)v>-ftL7&^t;i3V>T. HufSIIMS^Jtc (1 l 0 
) ®:^fi^^i-^^M{±. (110)®. (5 5 1)®. (3 11)®. (2 2 
1) ffi. (5 5 3)®. (3 3 5)®. (112)®. (113)®. (115 
) ®. (117)®. (3 3 1)®. (2 2 1)®. (3 3 2)®. (Ill) 

®. Rxf. (3 2 0) mo\^^'rM-x-hh:itim^t-t^^^w^^m.o 
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Si. Hf. Zr. Ta. Ti. Y. Nb. Na. Co. Al. Zn. Pb. 
Mg. Bi. La. Ce. Pr. Sm. Eu. Gd. Dy. Er. S r RVB a 

Si. Hf. Zr. Ta. Ti. Y. Nb. Na. Co. AI. Zn. Pb. 

Mg. Bi. La. Ce. Pr. Sm. Eu. Gd. Dy. Er. Sr25:O^^Ba 

Si. Hf. Zr. Ta. Tj. Y. Nb. Na. Co. Al. Zn. Pb. 

Mg. Bi. La. Ce. Pr. Sm. Eu. Gd. Dy. Er. Sr;S.?/Ba 
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<7)^lJ{i. LDD (L i g h t 1 y Doped D r a i n) 1t3i<7) nM h ^ > 
[0 0 0 53 

S-r\ mi (a) tc^f pM (100) v'jrr^lO 1 O^Slc, -^U 
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t/Hc 1 -H2O2-H20 (SC2) ^my^^fzRCAmmnri^fi^ mi ( 
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0 2(Dy-v ^mm io3±k^ §r^^^ >- >; =t >ms i o 5 i3m 1 ( e ) tc^i- 

[0 0 0 83 

^v>r. mi (f) [ZTT^-f^nK. 'jy^m^^-^^ '^y'&.X'f^^tKx.^ 

. CVD-^^^HJ: i9. 0 5 ^ISS-r'5)ct ^ tc, 'y')=iymi\:m ( 

Si02) ^^ V'; 3> 1 0 1 <7)^®{Ijt«$^, ^:^14j:--;'^>^**tfo-C. 

r-hmMi 0 5<7)iiij^t3'(Hij^^^Mi 0 7^fm-t^ mi (g) ) o ^<^f^ 
1 0 8 imm-r^ mi (h) ) o 

[0 0 0 93 

(10 0) i^v^y^mmLx^ mTT-^nfzyjmzx^i'^j^^tifznmh^y 
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-r^ (110) iy'} ^^y'tmm-r^^tmkm^tix^^^^^ mm. (i i o) ^ 

L^^J^'"^, (1 10) i^V::i>^imLfzm^. nmV y > V 7. ^ (DmWi 

mtiijmQ.e^mm. (lOO) vUn^^j^^L/c^l^J: OiarLTLid 

1 10) v'jn^ii, ^^'^tzWffl'&^^t^^o L>6^L^;6^''b. (1 10) V'; 
> ^ jgffl L T . n M h 9 > v ^ (7)||Ht!j tg:f7 <7)fg:T ^ RSlhl- ^ (C o v ^ T {i 

Ko 0 1 13 

^T^w. (1 1 0) 'y')^yKiimmx^hb^x.hin.^mm.Rxf-)i^i)K mm 

¥9 - 1 5 7 9 0-^ (#^¥1 0 -3 3 3 6 2 -^^^R) (^Iffl^mi) :^a^;rfr^ 
¥1 1 - 5 7 6 3 6-^&$g {^\micm2) tCi^v^T-ettetLffl^^ tlTV^^o L 

;6-L^;6^'^. 5lffl:i:mi(i, (10 0) v'; n^Ocf^^^fflv^rtf o/i^<7)T'^«9 

. (110) v»; n>icov^T(i. l|ii^(i5&$tLTv^;^56-o7t^<7)T'^;z,o TO 
?|ffl^K2(i. (100) V'; =r>=^fflv>/i^i^(7)||J^|±^-r^t). (11 

[0 0 1 2 J 

#M¥9-5 1 0 9 7-^^^ (51^:5:^3) (i. v n > t <b O 

:fe tt ^ m^t5:SL J: ^ wm^mm<7)^it imMx^^h mwmw: vyy 

v>^^cOM3i:^-/^^gg^LTv>^o L:e»-L^;6^^^. ^Iffl^mSJi (00 1) v'j 

T'i^ttr, (110) v>; n >t3ov^T(i^f^ LTv^^v^o 
[0 0 13] 

1 3 

#^¥ 1 0-3 3 3 6 2 
[0 0 143 
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#r?B¥ 9- 5 1 0 9 7 -^<2r# 
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[0 0 17] 

atit;. nm±W:Vyyv7.^<Dmmwj^\Pi±.^^^fz)sb[z[t. mi-^^<DmM 

[0 0 183 

=?><7)^M^7:^X{i, ^^LM^^n.^R2iXmM-t^t. Ra = 0. 5-1. 

mtmuLfzo "f-Ymm-m^iSL^zi^tYy^ 0 2'km^^xMm^fi^s 102^ 
75^^— k^^ o 2 ^ffl^^'^^'fb*^^^. (111) ^r-ty 

~YS i O 2MI^M<7)ffi${i, < ^-B^tTj^miO^tLTto 

[0 0 193 

s«9^i-< >&^o ^sa^t; (110) m-h\tL^^(oumz^'th'y')^y 
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[0 0 2 1 3 
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[0 0 2 23 

^§^m<om(DEU^ii. m^mi^z (i i o) M:^f5^-e<7)^Mic;t-r'2>v";3> 

^ o 

[0 0 2 33 

:^l&B^<7)SiJ<Og6^;(i, H^fi^jtc (1 1 0) mii^^^<D^m\z:^-f ^i^^) 
[0 0 2 43 
[0 0 2 53 
[0 0 2 63 

[If fci6(7)^R3 

^->^«r. ft»'6^¥±^ffi^R aT\ Ra = 0. 1 5 nml^lT tir ^ Z tX\ 



miiEsrf 2003-3097169 



#11 2002-350177 



^-v: 12/ 



^ ^ -<lr >2) c: pllig i: ^ ^ o 
[0 0 2 73 

(110) M:^fi^{i. ^H^^fiijicmr. (110) M:^fi 

t {3i?^jffi^:^[p]^|p]v>Ti/^^M-Cabl9, (5 5 DM. (3 11)M> (2 2 
1) ®. (5 5 3) M. (3 3 5) (112)®. ( 1 1 3 ) M> (115 

) ®. (117) ®=fct^^#^•ev^-5>o 
[0 0 2 83 

Kazuo Sato^tcJ: "Sensors and Actuat 

ors 73 (1999)" ( P 1 2 2 — 1 3 0 ) F i g 

. 2H. (llO)m^r)Vij^)juy^yy^^tfzm^,<-llO>1j\S]i,z 
m'M^^Mfmt^^^zti}^7jk^tiX\^^^o (110) ®i:iwi;|t 

^j:mmMmm<^fi^iMMtLX. < l O 0>:^f6]tl0~l 2° ^-e^^-^^-^i-Tt 
ffi, ■^Jx.tf. 8° ^y(o (551) ffi=^ir^^^^T(±s < - 1 1 0 >:^i6]-^{± 

Fig. 2 ti^^tLfc ( 1 1 0) ®<h|siL:^®^7^^;^^i&^^i-®:^ii(i, n 
nmiz (110) ®:^fin^iti^o 

[0 0 2 93 

MK, T. Sato Phys. Rev. , B4, 1950 (1971) 

tc^v^T. (110) mtmm^j:^^ Tm=f-^mis.:^mh^^m^^^Lx^^ 

^<Dm^\^^iX\i^ <-l 1 0 >:^[fi]tC«T-^^L7t::^'^. <- 1 1 0 
(^^0-3 5° :f7$-<i-/c®. m^lt (331)®. (221)®. (332) 

®. (Ill) ®=t<b-=^fflv^r ^ (110) mtw\U(^m.'^W'W]mWi^n^^t 

i)^^^:ho tfz. < 1 1 0 >-)j\^^Q-l 2" ^^^-li/c®. mx.it (3 2 0) 
®=Srfflv^T^> (110) ®^|WHio^lji$:t#;g>^ t75?ai5^;|>o L7t/{>^oT. ±fB 

L/c®^'e<7)ia^®^>. ^B^iffl^-eB^iiKa^ (i i o) m\z^tK^o 

[0 0 3 03 
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i^mmii. mn^i^ (i i o) M:^fi*-eo^®n^i-;2>vVn>iii|i^^^^^ 

^ia-r'2>i: 0. 15 nmliXr. L< {iO. 1 1 n mJ':iLTT^b'i) ^ <!: ^#m<!: 
LTv^^o Ml::. HUffiR atiO. 0 9 n mi^T/i^'Mt L < > 0. 0 7 n mJ':iLT7&^' 

[0 0 3 13 
[0 0 3 2 J 

[0 0 3 33 
[0 0 3 4] 

Hf. Zr. Ta. Ti. La. Co. Y '^Xf k \ (r>—^X\tmM^(Djtm^ 

Si. Hf. Zr. Ta. Ti. Y. Nb. Na. Co. Al. Zn. Pb. 
Mg. Bi. La. Ce. Pr. Sm. Eu. Gd. Dy. Er. SrS.O'Ba 

Si. Hf. Zr. Ta. Ti. Y. Nb. Na. Co. Al. Zn. Pb. 
Mg. Bi. La. Ce. Pr. Sm. Eu. Gd. Dy. Er. S x RXfB 2i 

Si. Hf. Zr. Ta. Ti. Y. Nb. Na. Co. Al. Zn. Pb. 
Mg. Bi. La. Ce. Pr. Sm. Eu. Gd. Dy. Er. Sr>S.?/Ba 

[0 0 3 53 
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[0 0 3 6] 

o 

[0 0 3 7J 

^ <!: orl'^:^-^. -7°^ XV ^ffl v^THm LT ^ ^v^o 
JO 0 3 8J 

[0 0 3 93 

Huia^ v^^^i^^^^-^tf^H^ti. ■v'-r ^n^^ilj^t-J: 0 ^ffe^^-efb tL7t#:^'' 
[0 0 4 0] 
[0 0 4 13 

^^tf ^ t LXii ^v^o 

[0 0 4 23 

E*"'x orl-^p^";^ y'^x-r^m^^xf^m Lx ^ ^v^o 

[0 0 4 33 
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[0 0 4 43 

:itm< I 0 AJ^:JI±1 O O O AlikrtX-J-y^y^y ^■t^m2<DXmt^ ^<D'ik 
[0 0 4 5] 

[0 0 4 6] 
[0 0 4 73 

[0 0 4 8] 

:tV'>'S:-^Wr^M7Kt3j:^^?^^^f^^ IXS. 5 0 0 k H z M±(7)^?^mo 
Xfl. m< b)^ ^ l^^-r ^ i6 H F t L T^J H 2 O ^^1" ^ gfe^?iK J: ^ 
[0 0 4 93 

HUI2^2. ll4XS<?)flji^L/wH 2 Ofi. H 2 O L;'jf^t;7fc*^v^ira L 
7t:H 2 O^fflv^r^^v^o 
[0 0 5 0] 
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[0 0 5 1 3 

H F ^^^^^fitlt^^' 1 0 0 p p bl^TOH 2 O ^ "^^^ir^hm^m 
[0 0 5 23 
[0 0 5 33 

0 0 p p b;^ToH2 o-^H^v^jpL/i-^^mtcj: . ^^mi^mmim^■t ^ 

[0 0 5 43 

[0 0 5 53 

[^^<7)||Ji(7)f^S3 

JilTtrii. (110) 1; 3 > ^^s^ffl Lxmmi]^ ^ ^ > rJ' L Tt:^ 

'a-l::ov^-rgi§g-r'2)o t-r> (110) n^^Mi^istt'?)^^'; T«?-(^)# 

®^Mt/tS:l§L/. c ymi/u p h> (DM^-7^-^:^f^$L/. s 

^t>'±t^j:'oXiS^ ^ Ma t t e r s o n(D-m\\X-^K.hn. TU(0^l^KX 

^x$)ht>^ti^:it-^mhfix\^^^o 
[0 0 5 63 
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[^13 



-1 
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[0 0 5 73 

±fBL/i3o<7)^iI^H<7)i43T% (110) MCisit^mT-^-v TtJ^ v U 
3>^®(7)^7^-^;^ (fiP^. ^B^7;^^t5:SL// s r) < f^^^^tt-S ^ 

JSt^?*«#i:coM#^ll^/^^^. (110)®{±. ( 1 0 0) Mi ^) # 
[0 0 5 83 

[0 0 5 93 



[0 0 6 03 

^^h;Hc' t(Dm (fiP*)> q = k-k' ) -e^)>2)o 
[0 0 6 13 



[i^2 3 
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m2izm-tJ:')1iZ^ (100)®T'{i, Ra<7)mtKnLX. Wm:^^^ h)V 

10 0) i^V ::iyi<ziiif;hm^^W]mtmmiy^)l^tr\ (110) vUn^tc 
[0 0 6 23 

-^--e. ^i&H^c^^i-ti (110) v';3>^M<7)Ra^l^*<7)Pi#-e^^o 

. 4 nmJ^:^T> #11. 0 . 1 5 n mmT, *f ^ L < (i. 0. 0 7 nmi^lTtX^m. 
[0 0 6 33 

^ 1 (D^mmm • 

[0 0 6 43 

^-r\ 1213 (a) {ZTFtl o^z^ pm. (110) V'; 3>3 0 1 ^fflSL. -e 
O^Stc. F!lxL{iST I (Shallow Trench Isolation 

[0 0 6 53 

RCA^^^M-r (HIS (b) ) o tfz. ^^m\zi.o\z^ {^y^-^ 
^) 5&^Tn1Mt^^J;d^^-7;T-^y?ifIit-e(±. RCA?5fe?^(7)-xfi-e^^SC 1-^ 
C jo tt ^ ^ -7 ^ OittJD ^ ^ L T ^ ^ <h o 7t o Hl^ 

> RCAm.Wr(0-j:m.x:^hSC\m^mz^ OHatJSHioTvVr/^^®;^,? 
^ -y-f- > ^* ^ tL, ^^ai ■;/ ^ > J; {5 ^ 7 ^> X T&^'JiSni-^ ^ t i)mm ^ ftfzo 
[0 0 6 63 

>160C^^#^LT. ^(^)^Mm^-e(i. OHftJ^Tj/Mftv^SC 1-^^M=^M 
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■to *M6^^t^&*osc i^mvii^ nh40h:H202 :H20=i : 1 : 

5(Dmmmtm^fi^o l^^-l^j:^'^. 4^^m(omi(7)mmfm'(:'i^. NH40 

H:H202:H20=0. 05:i:5i:. Vt^<7)SC m^lUJt^LTOH 
[0 0 6 73 

1^, V'; 3>|gg^Hi43tz43i/^T. COP (Crystal Originate 
d Particle) moX^e^^m^^M^^m^. SC mSBftC^M^ "7 ^-^X 

ic, C Z '^^/^^fflv^/c^t'^. COP^^E;^)^^i^v^^ t^^^^^tLTV^^o 
[0 0 6 83 

> ^@^m<7)^^;i/^, 5 E 1 6/cm3^IJgS-Cig:T$^i:7t:->'; n^^fflv^^ 
[0 0 6 93 

ClOid |frf£1g:0H8iJt<^)SC lXfI^fflv^;tJt>^. v';3>^®{±, 0 

. 1 5 nm^IJ^-T^ff'L^I^J^ft^R a ^WLTV^Ttio C C0fIJ^(7)^Mffi$ ^ Wl" 

:^^L^j:-/}^h. m2-A^(^i>mh:^^^j:m^. (110) v =3 > =^'f€ffl L7t:^'^> .1 
OflJ^OR a -Cii. (100) ->>; :::?>^MfflL;t:it'^i:|5l^O^»jJ^{i3t^T^ 

[0 0 7 03 

^zx\ ^(Dmmmmxit. mmm.^^'^K^m^t-r^fztbiz^ ms (c) 
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y V ;w^^#H^T-i^ttm'fbm 3 0 3 ^Mmir^ ^tizx-^x, mmm^^mt 

CO 0 7 13 

^^-e. SI3 (c) xmmLfzyi^^iJ)vmt^^^X. H 4 Sr#HS LT^#:fitJi3 
KO 0 7 23 

9 — 1 3 3 4 2 2 (#^¥1 0 -3 3 3 6 2 -^^|R#BS) t;r^1^$ ti/;7°^X-7 
[0 0 7 33 
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